[1] Calculations based on recent observations indicate that approximately one third of the organic matter presently being buried in marine sediments may be of terrestrial origin, with the majority of this terrestrial organic matter (TOM) burial occurring in muddy, deltaic sediments. These calculations further suggest that the remineralization of terrestrial organic matter in the oceans is also much less efficient than that of marine organic matter. These two underappreciated observations have important implications in terms of our understanding of the controls on the global carbon cycle. From a paleoceanographic perspective, the results presented here also suggest that changes in TOM burial on glacial-interglacial timescales have the potential to impact the global carbon cycle (i.e., atmospheric CO 2 levels).
Introduction
[2] Understanding the fate of terrestrial organic matter (TOM) in marine sediments is of importance for a number of reasons. In part, this interest stems from the observation that marine organic matter is broadly considered to be more reactive than terrestrial organic matter [Aller et al., 1996; Aller and Blair, 2004; Burdige, 1991; Cowie et al., 1992; Prahl et al., 1997] . Therefore one might suppose that marine organic matter deposited in sediments should be preferentially remineralized, and thus subject to less efficient burial. Similarly, terrestrial organic matter deposited in marine sediments might then be expected to undergo less efficient remineralization and therefore be preferentially buried. However, an examination of the carbon budget for the oceans suggests that roughly two to three as much organic carbon is transported to the oceans from land by rivers than is buried in marine sediments [Berner, 1989; Hedges and Keil, 1995] . Therefore, depending on the amount of TOM that does escape remineralization in the oceans to be buried in marine sediments, the burial efficiency of TOM in marine sediments must (at a minimum) be less than 50%. (Burial efficiency, or BE is defined here as the organic matter burial rate at depth in sediments, i.e., below the surface zone of active remineralization, divided by the organic matter input rate. Oftentimes this organic matter input term is taken to be deposition at the sediment surface, i.e., the rain rate to the sediments. However in the discussions here, TOM burial efficiency is generally calculated with respect to riverine input of TOM to the oceans. Burial efficiencies calculated in this fashion therefore incorporate both water column and sediment processes. Another term often used in such discussions is remineralization efficiency, or RE; this is the ratio of the rate of sediment organic carbon remineralization to the rate of organic carbon input. On the basis of this formulation, BE = 1 À RE.)
[3] In fact, as will be discussed below, TOM burial efficiency is indeed relatively low, or conversely, its remineralization efficiency is relatively high (also see discussions by Hedges et al. [1997] ). This then appears to imply that the oceans are fairly efficient at the remineralization of refractory terrestrial organic matter in the oceans, yet bury, or preserve, marine organic matter that is presumably more reactive. As Hedges et al. [1997] note, the resolution of this geochemical ''conundrum'' has important implications in terms of understanding oceanic carbon cycling and the controls on sediment carbon burial and preservation.
[4] At the same time, only a small fraction ($20% or less) of riverine suspended matter is deposited in deep-sea sediments [Berner and Berner, 1996; McKee et al., 2004] . As a result, much of the particulate TOM transported by rivers to the oceans is deposited in continental margin sediments. Since continental margin sediments are also the major sites of sediment carbon burial and remineralization [Berner, 1989; Hedges and Keil, 1995] , this further suggests that there should be a linkage between TOM burial and remineralization in sediments and sediment carbon preservation in general.
[5] Finally, the fate of TOM in marine sediments is of importance since it is generally assumed that most terrestrial, riverine dissolved organic matter (DOM) is remineralized in the marine water column [Hedges, 1992] . Thus TOM burial in sediments, like burial of organic matter (in general), represent an important link between ''active'' surface pools of carbon in the oceans, atmosphere, on land, and in marine sediment, and carbon pools that cycle on much longer, geologic timescales, i.e., carbon in sedimentary rock, coal and petroleum deposits [e.g., Berner, 1989; Hedges, 2002] .
[6] In recent years, a number of studies have examined different aspects of TOM input, burial and preservation in marine sediments [e.g., Hedges et al., 1997; Keil et al., 1997a; Schlünz and Schneider, 2000; Bianchi et al., 2002; Gordon and Goñi, 2004] . Other studies have also examined more general sediment-organic matter interactions as they relate to overall carbon preservation in sediments [e.g., Hedges and Keil, 1995; Mayer, 1994a Mayer, , 1994b . Here I will summarize and synthesize these results, in an effort to gain a more quantitative understanding of TOM burial in marine sediments than is presented in these works.
The Burial Efficiency of Terrestrial Organic Matter in Marine Sediments
[7] The approach taken here to examine TOM burial in sediments relies on a number of observations and assumptions. The first of these is that the vast majority of the organic matter in sediments (up to $90%) appears to be intimately associated with mineral particles, largely in the clay-and silt-size fractions [Hedges and Keil, 1995; Keil et al., 1994] . A second key assumption is that mineral surface area is roughly conserved during weathering of continental rocks and transport of terrigenous mineral particles by rivers to the oceans, and ultimately to marine sediments (see discussions by Hedges [2002] and Hedges et al. [1999b] ). Together, these considerations suggest that surface areanormalized, organic carbon concentrations should be a very powerful tool for examining carbon exchange and transport between different global reservoirs [Hedges and Keil, 1995; Keil et al., 1997a] . (Note that surface-area normalized TOC concentration is often referred to as the OC:SA ratio or loading.) Finally, stable carbon isotope measurements of sediment TOC are used in the calculations here to differentiate between marine and terrestrial organic matter, on the basis of the general assumption that marine organic matter is more depleted in 13 C than is terrestrial organic matter [e.g., Hedges et al., 1997] . Additional details about this approach are discussed in section 3, as are some of the potential problems that may be associated with this approach.
[8] In the discussion here continental margin sediments are divided into deltaic versus non-deltaic sediments (the former representing continental margin sediments associated with large river systems). The primary reason for making this distinction come from results which have indicated distinct differences in the patterns of organic matter preservation and remineralization in these two types of continental margin sediments [e.g., Aller, 1998; McKee et al., 2004] . An example of this is shown in Figure 1 , where it is seen that deltaic sediments generally show lower burial efficiencies, at the same sedimentation rate, than do normal marine sediments (i.e., mainly non-deltaic, continental margin sediments).
[9] Looking now at Table 1 , we see that the burial efficiency of TOM in all continental margin sediments is quite low, and in fact the value in non-deltaic margin sediments may be lower than that in deltaic sediments. Given the small size of the data set used in these calculations (e.g., see discussions in section 6) some care must be taken in the interpretation of this comparison. However, one possible explanation for this observation involves the validity of the assumption that surface area is conserved during the transport of mineral particles from land to marine sediments. The deposition of autochthonous ''marine'' particles produced in the water column (i.e., biogenic calcite and opal) has the potential to compromise this assumption, particularly in non-deltaic continental margin sediments (e.g., see related discussions by Gordon and Goñi [2004] ). In this case, TOM burial efficiency as Figure 1 . Burial efficiency of sediment organic carbon versus sedimentation rate, for a range of sedimentary environments (modified after Aller [1998] using data cited therein). The envelope shown here defines the commonly observed pattern in normal marine sediments of burial efficiency increasing with increasing sedimentation rate [Canfield, 1994; Henrichs and Reeburgh, 1987] . As discussed in the text, this figure also illustrates two other important points: that deltaic sediments generally show lower burial efficiencies than do normal (i.e., non-deltaic continental margin) marine sediments at the same sedimentation rate; that marine organic carbon is more efficiently remineralized than is terrestrial organic carbon in deltaic sediments. The data shown here from deltaic sediments are for the Amazon and Mississippi River deltas (marine and terrestrial organic matter) and Fly and Chiangjiang River deltas (terrestrial organic matter only). calculated here would be an underestimate of its true value, due to the addition of ''marine'' surface area to these sediments. In deltaic sediments however, the input of detrital terrigenous material generally overwhelms the input of biogenic components [e.g., Michalopoulos and Aller, 2004] , suggesting that the assumption of conservative mineral surface area is not unreasonable.
[10] The low TOM burial efficiency in deltaic sediments is related, in part, to the fact that deltaic sediments are extensively re-worked physically by shelf currents and tides to sediment depths ranging from $0.5-2 m. On the Amazon continental shelf, for example, this re-working occurs on daily to seasonal timescales [e.g., DeMaster and Aller, 2001; McKee et al., 2004] . This reworking periodically re-exposes deltaic sediments to oxygen-containing bottom waters, increasing the oxygen ''exposure'' of the sediments. This oxygen exposure appears to enhance carbon remineralization in sediments [e.g., Aller, 1998 Aller, , 2004 Hedges et al., 1999a] , although many of the details of how this occurs remain to be worked out. Nevertheless, this phenomenon likely plays some role in the resulting low carbon burial efficiencies seen in deltaic sediments.
[11] Physical re-working of deltaic sediments also adds relatively fresh, planktonic organic matter to the sediments. This may then catalyze the oxidation of more refractory components of the sediment organic mater pool (e.g., soil organic matter brought in by rivers) through a process referred to as co-metabolism or co-oxidation [Aller, 1994; Canfield, 1994; Schink, 1988] . By stimulating the overall remineralization of both marine and terrestrial organic matter, co-metabolism may therefore further lead to the low burial efficiencies seen in Figure 1 and Table 1 .
[12] In contrast, a different set of factors contribute to the low TOM burial efficiency in non-deltaic continental margin sediments. The first is that some amount of the material deposited in deltaic sediments is subsequently resuspended and redeposited in non-deltaic continental margin sediments (see discussions by Hedges and Keil [1995] and McKee et al. [2004] ). As a result, TOM in such sediments will have undergone one remineralization ''cycle'' in deltaic sediments prior to re-deposition in non-deltaic continental margin sediments.
[13] However more importantly, particles transported from land to the oceans, and eventually to marine sediments, generally appear to exchange (or lose) much of their TOM loading rapidly, and replace it with marine organic matter [Hedges et al., 1997; Keil et al., 1997a; Mayer et al., 1998 ]. As a result, sediments deposited in non-deltaic continental margin sediments apparently lose much of their TOM loading prior to deposition (also see related discussions in the next section). Therefore, because burial efficiencies have been calculated here with respect to riverine input, these pre-depositional processes lead, in part, to the low TOM burial efficiency estimated here for non-deltaic continental margin sediments. Interestingly though, a comparison of the results in Table 1 suggests that estimates of TOM burial efficiency in deltaic sediments are similar regardless of whether BE is calculated with respect to riverine input of TOM or TOM deposition in the sediments. Apparently because of their close proximity to river mouths, terrigenous particles are deposited in deltaic sediments before they lose much of their TOM loading.
Composition of Organic Matter Being Buried in Continental Margin Sediments
[14] Table 1 also indicates that there is a strong difference in the relative TOM content of the organic matter buried at depth in these two different types of continental margin sediments. For deltaic sediments, the large value of TOM/ P OM bur is likely due to the significant input of TOM to such sediments [e.g., Aller and Blair, 2004] , and the fact that while these sediments are efficient at remineralizing terrestrial organic matter, they are even more efficient at Keil et al. [1997a] and Mayer [1994b] . More recent results from the Fly River delta are consistent with these earlier observations. The OC:SA ratio for non-deltaic, continental margin sediments is from Aller [1998] based on results presented by Mayer [1994a Mayer [ , 1994b . This value is consistent with the commonly cited range of 0.5 -1.1 mg OC m À2 for the OC:SA ratio of typical continental margin sediments [e.g., see Hedges and Keil, 1995] . However, the value reported here is specifically for organic matter being preserved in these sediments (i.e., that which is buried below the zone of early diagenesis).
b This is the TOM buried at depth as a percentage of total sediment organic matter that is buried (from Aller [1998] and references cited therein). These values are based on estimates of the marine versus terrestrial contribution to the total sediment organic matter pool ( P OM), that use stable isotope mass balance calculations along with OC:SA measurements. c For each sediment type, burial efficiency is calculated as the value in the first column times the value in the second column divided by the OC:SA of riverine, suspended particles. This latter value was taken to be 0.75 ± 0.13 mg C m À2 [Keil et al., 1994 [Keil et al., , 1997a Aller, 1998 ]. Given this approach, burial efficiency is calculated here with respect to riverine input of TOM, rather than TOM deposition in (or rain rate to) the sediments.
d Note that Keil et al. [1997a] estimated a similar value of TOM burial efficiency ($30%) for deltaic sediments by largely the same procedure used here.
e Value is based on sediment carbon budgets that use pore water data and direct measurements of remineralization rates [Aller, 1998; Aller et al., 1996] . Given this approach, burial efficiency is calculated here with respect to deposition (rain rate) of terrestrial POC to the sediments, rather than river input. In these calculations the use of stable isotope measurements of pore water P CO 2 and of the sediment TOC and authigenic carbonates demonstrates that the loss of sediment TOM results from remineralization, as opposed to, for example, desorption or other partitioning mechanisms of mineral-bound TOM into the water column. Note that the individual values used to determine this range are shown in Figure 1. remineralizing marine organic matter (MOM; see Figure 1 and discussions by Aller et al. [1996 ). Furthermore, because of the dynamics of deltaic sediments, the loss of TOM during sediment diagenesis is apparently not compensated for by the uptake of MOM, as appears to be the case for other riverine particles entering the oceans, including those that are eventually deposited in non-deltaic margin sediments. Thus, along with the high relative concentration of TOM that is buried in these sediments, this also leads to a net decrease in the OC:SA loading of deltaic sediments ($0.3 mg OC m
À2
) as compared to riverine suspended particles (average of $0.7 mg OC m À2 ; see Table 1 , footnotes a and c).
[15] In contrast, because of the pre-depositional processes described above, the OC:SA loading of non-deltaic, continental margin sediments ($0.5-1.1 mg OC m À2 ) is roughly similar to that of riverine suspended particles, although the composition of the organic matter has been greatly altered by the loss of TOM and its replacement with MOM [Hedges and Keil, 1995; Keil et al., 1997a; Mayer et al., 1998 ]. As a result, comparatively little TOM is deposited in non-deltaic, continental margin sediments, and coupled with the relatively high burial efficiencies for all organic matter in these sediments ( Figure 1 ) this then leads to a low value of TOM/ P OM bur in non-deltaic, continental margin sediments.
[16] As was noted above, the differentiation between marine and terrestrial organic matter that is made here is based on stable carbon isotope measurements of the sediment TOC. Before continuing, it is worth examining this assumption, given its potential impact on the results being presented here. Both marine phytoplankton and most land plants (i.e., those that represent the predominant sources of TOM to the oceans) use the same C 3 carbon fixation pathway (which roughly leads to similar amounts of carbon fractionation during photosynthesis [e.g., Fogel and Cifuentes, 1993] ). However, differences in the isotopic composition of the carbon sources used by these plants (mainly seawater bicarbonate for marine phytoplankton, versus atmospheric CO 2 for terrestrial plants) leads to the distinct isotopic signatures of these two types of organic matter. As a result, MOM generally has a d 13 C of À17 to À22% while TOM (assuming a C 3 plant source) has a d 13 C of À25 to 28% (for further details see, e.g., Fogel and Cifuentes [1993] and Hedges et al. [1997] ).
[17] Despite these potential differences in d 13 C of MOM versus TOM, there are also a number of difficulties in using stable carbon isotopes to differentiate between marine and terrestrial organic matter sources. Perhaps the most relevant one here is that some land plants (e.g., certain temperate grasses) fix carbon using the C 4 carbon fixation pathway, which shows much less isotopic discrimination against CO 2 [Fogel and Cifuentes, 1993] . Terrestrial organic matter produced by C 4 plants is therefore isotopically heavier (À8 to À18%) than either marine organic matter or C 3 -terrestrial plant organic matter. Thus, based solely on d 13 C measurements of bulk TOC, mixtures of organic carbon from C 3 and C 4 terrestrial plant sources can, for example, potentially ''look'' like marine-derived organic matter [e.g., Goñi et al., 1998 ].
[18] At the same time, because of degradative processes on land, TOM that is transported to the oceans is quite heterogeneous, in terms of its general reactivity, chemical composition, particle-size distribution, and perhaps even its association with mineral particles [e.g., Keil et al., 1998; Onstad et al., 2000; Goñi, 2003, 2004] . Coupled with the hydrodynamic sorting of this material that occurs during its offshore sediment transport, such considerations further complicate estimates of TOM input to continental margin sediments [also see Prahl, 1985; Bianchi et al., 2002] .
[19] Finally, an additional uncertainty in these calculations comes from recent studies that have demonstrated the input of fossil carbon (recycled kerogen) to continental margin sediments [Blair et al., 2003 Gordon and Goñi, 2004] . In particular, kerogen associated with marine bedrock is likely to have heavy d
13 C values, consistent with that of more recent marine organic matter [also see Masiello and Druffel, 2001] . Therefore fossil carbon deposition in marine sediments could potentially lead to an over-estimate of the marine carbon input based on stable carbon isotope measurements.
[20] Given such observations, studies in recent years have begun to use lipid biomarkers, lignin oxidation products, and/or compound-specific stable isotope and radiocarbon measurements in conjunction with bulk tracers such TOC d 13 C, to help better constrain estimates of MOM versus TOM input to continental margin sediments [Goñi et al., 1998; Gough et al., 1993; Keil et al., 1994; Prahl et al., 1994; Goñ i, 2003, 2004] . Using such approaches, Gordon and Goñi [2003] estimated that TOM accounts for between $70 and 80% of the organic matter deposited on the inner continental shelf (0 -20 m water depth) of the northern Gulf of Mexico by the Atchafalaya River. Similar studies of the Washington (United States) continental shelf have estimated that $10 -30% of the organic matter deposited on the outer shelf/continental slope ($200-2000 m water depth) is of terrestrial origin [Keil et al., 1994; Prahl et al., 1994] . In both cases, these values likely represent minimum estimates of the relative amount of TOM buried at depth in these sediments, depending on the selectivity of MOM versus TOM remineralization in these sediments (also see related discussions by Hedges et al. [1999a] ).
[21] Unfortunately, similar multitracer approaches have not yet been used more widely to quantify TOM input or burial in other continental margin sediments (see related discussions by McKee et al. [2004] ). Nevertheless, a comparison of the results in Table 1 with the literature results discussed above suggests that the estimates here of TOM/ P OM bur for these two types of continental margin sediments may not be unreasonable. However, on the basis of the discussions above, it is also clear that more work will be needed to further verify such estimates.
Burial of Terrestrial Organic Matter in Continental Margin Sediments
[22] When the results in Table 1 are combined with estimates of total carbon burial in marine sediments [Hedges GB4011 BURDIGE: TERRESTRIAL ORGANIC MATTER IN MARINE SEDIMENTS and Keil, 1995] , the estimated rate of TOM burial in continental margin sediments is 58 ± 17 Tg C yr À1 , with the majority of this burial occurring in deltaic sediments ( Table 2 ). Assuming that TOM burial is insignificant in other sediment regimes, for example, deep-sea sediments [Degens, 1969; Emerson and Hedges, 1988; Hedges, 1992; Gough et al., 1993] , this observation implies that approximately one third of the organic matter buried in marine sediments is of terrestrial origin.
[23] For comparison, Schlünz and Schneider [2000] estimated a very similar TOM burial rate in continental margin sediments (43 Tg C yr À1 ) using a slightly different approach. In their calculation they assumed a riverine TOM input to the oceans (particulate plus dissolved TOM) of 430 Tg C yr
À1
, and a 10% burial efficiency for all of this material. This 10% BE is based on their interpretation of results from the Amazon River/continental margin system, and the assumption that this BE is representative of all river systems globally. Using this same rate of riverine TOM input, the TOM burial rate calculated in Table 2 similarly implies that the overall burial efficiency of TOM in the oceans is $9-17%. Although much of the TOM transported by rivers to the oceans is presumed to be relatively refractory (see discussions by Hedges et al. [1997] ), both of these calculations suggest that TOM is efficiently remineralized in the oceans.
[24] When compared to the global rate of organic carbon burial in marine sediments ($160 Tg C yr À1 ), the results of this calculation suggest that the majority of the organic matter buried in marine sediments ($100 Tg C yr
) is of marine origin, and in an absolute sense the burial of MOM is roughly twice that of TOM. However, on the basis of earlier discussions, MOM is (in general) presumed to be more reactive than TOM. This apparently counter-intuitive observation makes more sense, though, when looked at in terms of the overall burial efficiency of MOM with regards to its ultimate oceanic source, primary production in the water column.
[25] Shown in Table 3 are estimates of MOM burial efficiency with respect to surface water primary productivity, for either all marine sediments globally or solely for continental margin sediments. As can be seen here, these estimates of MOM burial efficiency (0.25% to <1.3%) are less than that for TOM ($9 -17%), by at least an order of magnitude. Thus from this perspective, it is clear that marine organic matter is much more efficiently remineralized than terrestrial organic matter in the oceans, in spite of the observed trends in the composition of the organic carbon that is buried in marine sediments. Expressed another way, because of the shear magnitude of marine productivity versus riverine input of TOM, more marine organic matter is buried in marine sediments in spite of these differences in MOM versus TOM burial efficiency. Even when burial efficiencies are calculated with respect to carbon deposition (rain rate) to the sediments as in Figure 1 , MOM still has a lower burial efficiency than TOM, at least in deltaic sediments. However, in these estimates there is now only about a factor of 2 difference in TOM versus MOM burial efficiency.
A Paleoceanographic Perspective on TOM Burial
[26] Assuming a river particulate organic matter (POM) discharge of $170 -200 Tg C yr À1 [Ludwig and Probst, 1996; Schlünz and Schneider, 2000] and a TOM burial rate in sediments of $40-75 Tg C yr À1 , greater than $100 Tg C of terrestrial POM is remineralized per year. When compared to results in Table 2 , it can be seen that this lower limit for terrestrial POM remineralization is comparable to the present-day rate of total carbon burial in all marine sediments ($160 Tg C yr À1 ).
[27] During low sea level stands (i.e., during glacial times) the absence of significant continental shelves suggests that this amount of terrestrial POM could escape remineralization to CO 2 , and be directly deposited in deeper water submarine continental fans and lower continental slope sediments. Consistent with this suggestion are the observations of elevated amounts of TOM in Glacial-age sediments in the Amazon Fan [Goñi, 1997; Keil et al., 1997b] and in the Mississippi Cone in the Gulf of Mexico [Newman et al., 1973] . This therefore suggests that the fate of TOM in marine sediments has the potential to impact the global carbon cycle on glacialinterglacial timescales (see related discussions by Keil et al. [1997a] ).
[28] Past studies have also suggested that a decrease in terrestrial organic carbon storage on land during Glacial times (often-times thought of as a ''collapse'' of the terrestrial biosphere) ultimately represented a source of CO 2 to . At the same time though, the processes described above suggest a way in which the enhanced burial of TOM in marine sediments during the low sea level stands of glacial times could represent a sink for atmospheric CO 2 . However, more work will be needed to further examine the possible importance of TOM burial in impacting glacialinterglacial changes in atmospheric CO 2 .
Closing Thoughts
[29] When the problem of TOM reactivity in the oceans and burial of marine sediments is re-examined in the context of results presented here, the geochemical conundrum that Hedges et al. [1997] refer to may not be as severe as once thought. Nevertheless, as the discussion here also indicates, a number of key problems still exist that will require further study in order to verify the calculations presented here, and the assumptions therein, and therefore better constrain the rate of TOM burial in marine sediments.
[30] In particular, given the key role that deltaic sediments appear to play as sites of TOM burial, there is a strong need to increase our quantitative understanding of biogeochemical processes occurring in deltaic sediments. For example, the calculations presented here are largely based on results from only four deltaic systems (e.g., see Figure 1 ), which may or may not be representative of such river-dominated margin settings worldwide. Furthermore, sampling of these systems must also take into account their temporal and spatial variability, to adequately quantify diagenetic processes occurring in these sediments (e.g., see discussions by McKee et al. [2004] for further details). At the same time, the discussions above indicate that more work is needed to better understand the heterogeneity of TOM, the transport processes affecting its deposition in deltaic sediments (and continental margin sediments in general), and the possible input of fossil carbon to continental margin sediments. In part, the continued use and development of biomarkers for different terrestrial organic matter sources [e.g., Hopmans et al., 2004] will hopefully aid in addressing problems such as these.
Conclusions
[31] The calculations presented here demonstrate that the remineralization of ''refractory'' terrestrial organic matter in the oceans is indeed much less efficient than that of (presumably) more ''reactive'' marine organic matter. However, because of the shear magnitude of marine productivity (photosynthesis) versus riverine input of TOM, more MOM than TOM is buried in marine sediments. Nevertheless, TOM still appears to represent approximately one third of the organic matter buried in all marine sediments, with the majority of this burial occurring deltaic, continental margin sediments. While recent studies have begun to provide an explanation for how this may occur, many of the mechanistic details of how MOM and TOM preservation occurs in marine sediments still remain to be worked out.
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d Value is based on an assumed marine organic carbon burial rate of 86 Tg C yr À1 in continental margin sediments. This is calculated as 100 Tg C yr À1 minus that accumulating in high-productivity, biogenous sediments (=10 Tg C yr À1 ), low-productivity, pelagic sediments (=5 Tg C yr À1 ) and anoxic basins (=1 Tg C yr
À1
). Organic carbon burial estimates for non-continental margin sediments are from Hedges and Keil [1995] .
